Cys + COSft Stability Under Ligation Corifrtions 



1. In the absence of a thioester peptide 
H-CGFRVREFGDNTA-COSH MW=1487.6 

6M GU'HCL. 0.1M NaPi. 0.5% thiophenol, room temperature, overnight 



thiophenoi 
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1452.7 (-34.5) 
y Cyclizatjon 



2939.3 (intemnolecular reaction?) 
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FIG. 2A 



2. in the presence of a thioester peptide 

H-CGFRVREFGDNTA-COSH MW=1487.6 + W-OSVISLSGDH-SPAL IV1W= 1230.2 
MW of Ligation product = 2498.7 

6M GU'HCL, 0.1M NaPi. 0.5% thiophenol. room temperature, overnight 
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1452.7 
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229.7 
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FIG. 2B 



MSC Removal Experiments 

MSC>CTSAGPHFNPLSRKHG-OH MVV=1 859.1 
W:TSAGPHFNPLSRKHG-0H MW=1708.9 

Aliquot of peptide In 6M Gu«HCI, 0.1IVI 
NaPi, pH 7.5 was diluted into 1N NaOH for 
two minutes, quenched witii 1 N HCl 



1708.2 



1814.5 (+106.3) 



No Hydrazine 



FIG. 3A 




50mM Hydrazine 



FIG. 3B 
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200mM Hydrazine 
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FIG. 3C 
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MSG Removal Experiments (Cont'd) 



ieiz-AfSClTEGLHGFHVHEFGDNrrAGCTSAGPHFNPLSRKHG-COSH 

MVV=4022.4 

/+LTEGLHGFHVHEFGDlsrTAGCTSAGPHFNPLSRKHG-COSH 

MWs3745.1 

Aliquot of peptide In 6M Gu*i-iCI. 0.1 M NaAc. pH 4.6 was diluted 
into 6M Gu'HCI, 0.1 M NaAc, pH 14 for two minutes, quenched with 
6M Gu'HCI, 0.1 M NaAc, pH 2.0 



3747.9 




3979.7 (+231.8) 



12.1 



22.6 



FIG. 4 
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Resin Preparation 



PEGA>->fH2 




N(r-Boc)2 



1. -Boc 



B 



2- HO,C'-0'^(^°^> 




0 



Peptide 



0 



Expected cleavage 




Peptide 

" I 

Observed cleavage 



FIG. 5A 



Resin Preparation 



JRes^NH2 




V X — N. " 
0 ^ 4 O 



1 



<Cl-^^^Peptide 
H 



H H 
Rm^ K-^ — ( >-N-j-[^j--^^e}-Peptidi 



HO2C — ( j-NH- = cleavable linker used for monitoring with Maldi, 

ELectrospray Mass Spec, etc.. . 



PG = protecting group 



HO2C 




» fimctiottal group added to resin to couple with peptide 



"^^ ^andiel -Peptide = peptide functionalized witii 1 ) a cleavable handle for 

release of peptide/protein from the resin at completion 
of synthesis and 2) functional group to couple to resin 



FIG. 5B 



Derivatization of Segment 1 
(N-terminal) 



5oc-LTEGLHGFHVHEFGDNTAGCTSAGPHFNPLSRKHG-COSg^ 



I. -Boc 




Boc-HN 




■HG'COS^AM) 



1. -Boc 



2. 



0 



0 




OH 




0 LTE HG-COS^AM) 



HF Cleavage 




•HG'COSH 



FIG. 6 



Poly /»er-Supported LigatioD on WBGA 



Lev-MSC.LTEGLHGFHVHEFGDrirAGCTSAGPHFNPLSRKHG-C0SH(1) 

+ Resin-PCL-0NH2 

i 1 . pH 4.6, 6M Gu'HCl, 0.1 acetate 
Res/n.PCL-ox/me^SC^TEGmGFHVHEFGDNrrAGCTSAGPHFNPLSRKHG-COSH{1) 



Peotide solution as added to resin 



Supernatant after reaction overnight 



7- ( 

Poymer-Supported Ligation on XStfo 



iev-/V7SC-LTEGLHGFHVHEFGD^^■AGCTSAGPHFNPLSRKHG-C0SH(1) 

+ Resin.PCL-0NH2 

i 1. pH 4.6. 6M Gu'HCI, 0.1 acetate 
f?es/n.PCLKJxh}e-/WSC.LTEGLHGiFHVHEFGD^f^AGCT (1 ) 



Peptide solution as added to resin 



FIG. 8A 



Supernatant after reaction overnight 



J\J^ FIG- SB 
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Po/^ntCr-Supported Ligation on^ Is<d 

LevMS C -LTEGU .oFHVHEFGDNTAGCTSAGPHFNPLSRKHG-COSH (1 ) 

+ Resin-PC L-0NH2 

i 1. pH 4.6, 6M Gu'HCI. 0.1 acetate 

Res/h-PCL-ox/iTTe-MSC^TEGUHGFHVHEFGDhn-AGCTSAGPHFN^ 
Maldi Mass = 4022. Base Cleavage Mass = 3745 




FIG. 9 A 



FIG. 9B 



FIG. 9C 



folyrker-Supported Ligation 6>Eco 

ResirhPCL-oxime-MSC-Li EGLHGFHVHEFGDr^TTAGCTSAGPHFNPLSRKHG-COS^^c (1) 
Maidi Mass = 4080. Base Cleavage Mass = 3729 
+ AWXSFRVREFGDNTA- COSH (2) 

i 3. pH 7.5. 6M Gu'HCI. 0.1 M phosphate. 0.5% thiophenol 

;?es/>>PCL^x/me-MSC.LTEGUHGFHVHEFGDNn'AGCTSAGPHFNPLSRKHGCGFR\^ 
G0NTA.C0SH(1+2) 

Maidi Mass ' 5476. Base Cleavage Mass - 51 99 



3730 + 3745 




16.0 



5199 (1+2) 



FIG. IC 
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FIG. 10 
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Po (y/ner-Sup ported Ligation on, Is CO 



0.1 



7434 (1+2+3) 
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(1) 5181 
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•5981 (1+3) 
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FIG. 11 
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Polymef (Supported LigatioQ on PE^A 

Ao photocleavable linker 



1 



7434 




5981 (1+3) 
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FIG. 13 
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On Resin Purificatii?!) 

Solution processing 




FIG. 15A 



FIG. 15B 



Polyrner-supported processing 



Coi/pling of MIF 1-59 to iij/itfSupport 

0 

H 

+ 

Kecone-MSC handle-Mei^-MIF 2-58-Leu^^-SAc-PAla-C02H 

•Oxime-MSC handle-Met^-MIF 2.58-Leu5'-SAc-PAIa-C02H 
Expected base cleavage mass = 627 1 

FIG. (Ia 



FIG. 18 D 
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* Ligation to form MlFl^O 

"TscQ>-Oxime-MSC handle-Met^-MIF 2-5S-Lsu^^-SAc-[3Ala-CO:H 



#2 



Cys^°-MIF 61.79-Leu'°-COSH 



■ Oxime-MSC handle-Met^-MIF 2-79-Leu*°.COSH 
Expected base cleavage mass = 8502 

PIG. l^A 




2126.5 



■Pihitti.i 1.1- 



-15 

(ccx)h7 



/ PIG. 190 

:cbsH) 




. .. . . i. ..... ■ ' a ' s. ' o 



PIG. 196 



( 



Ligation to form MIF (rJl 5 



#4 



Oxims-MSC handle-Met' -MIF 2-79.Leu^°-COSAc 

Cys^'-MIF 82-1 14-Ala' 
6M Gu'HCl, O.l M Na Pi. 0.5% ihiophenol 
0.15 M Methionine, pH7.5 

1 

Oxime-MSC handle-Met'-MIF 2-1 14.Ala^ ^^-€02^ 
E.xpecied base cleavage mass = 12450 

FIG. 2eA 



1384.S 



1246.0 



1133.0 



1557.5 




1779J 



2078.0 




lilllft'*-'"'f 



FIG. 20 C 



Solid Phase Chemical Ligations in the C- to N-terminal Direction 



Cys^AAAr [Handle| — + 




I 



Cys^AAAr j Handle 




|(^)-CysvAA/*COSR 

^G)— Cvs^AAA/^Cys*AAAr )Handle | — ^ST-^Resin] 

I Remove PG 



Cys^AAA/*Cys*^w\r jHandle 




I »AAA/*COSR 



Cys^^vw* Cys»'^AA/»Cys*AAA/» Cys^^^^^ ^Handle 




Cleave Handle 



*/vv/\-^Cys*''^^^^^Cys>A'vv^Cys*'^A^ 

+ 

Handle >T<Resin: 



Solid Phase Chemical Ligations in the C- to N-Terminal Direction 
Synthesis of Phospholipase A2, Group 5 (PLA2G5) 



Cys**-[PLA2G5(89-118)3-OCH2CO-Lys + HiNOCHzCONH-CSsin^ 

0 

\ 

Cys"-[PIA2G5(894 18)]-OCH2CO-L^|S^^^ 

.... . . I Cys(ACM)5'-[PLA2G5(60-87)KOSR 

Cys(ACM)^'*-[PLA2G5(60-l 18)]-OCH2CO-L^rs^^^^ J^Q^3H^C0^ra 

I MercuiyCIDacetate 
Cys^'-IPLA2G5(60-1 18)]-OCH2CO-L^rs^^^^^ 

I Cys(ACM)^-CPLA2G5(27-58)]-COSR 
Cys(Aa^)2«-[Pl^G5(27.1 18)]-OCH2CO-L^|S^^^^ 

I Mercuiy(II)acetate 
Cys^^[PLA2G5(27-1 18)]-OCH2CO-Lys^^^ 

I [PLA2G5(l-25)]-COSR 
[PLA2G5(1-1 18)]-OCH2CO-L^|s^^^^^ j^Q^^ 

|o.25NNaOH 
[PLA2G5(l-118)]-OH 



Synthesis of Cam ester derivative 




Synthesis of C-terminal peptide segment 




R 0 

Boc-Cys-A. N^Y '^"^""N^J^Hj^^R^ 

k^^^^^^v^ NH-Fmoc 



H O 



1. 20%piperdine 

2. Levulinic acid 

3. HF cleavage 



R ^ o 



H 0 



NHR 



H 
N 



0 




UildV&rsal Solid Phase Chemical Ligation 
(Bidirectional Ligations: C- to N-Terminal Ligations First) 



O— N 



ONH2 + 



Si 
e 
X 

T 



1. 



Cys »AAA/*Lys*A/\A/»COS' 



Cys»AA/vrLys»AA/vrCOS' 



2a. X*AAAA/»COSR 
if X sAA other than Cys, 
goto 3 

ifX=:PG-Cys.goto2b 
2b. remove PG 
2c. repeat 2a 



O— N 



O— N 



S.BrCHjCOzH 



v/v\/N/\A/*CysvryyOLys»AAA/*COSR 



,AAA/wr Cys^A/^Lys vAA-rtr COS" 



4 Cys*AAy\A>wrX' 
ifX'=C02HorCONH2. 
go to 5 

ifX'=:COS*,repeat3and4 



c 
X 

T 



5, NaOH I 

► ^AAAAA/^Cys*/v*Lys»AAArCys>AA/N/vA/* 



*AA/VVA/* Cy S x/V* Ly S »AAA/» Cy S *AAAAA/* 



Where | Handle h -^^ = 




MSG handle plus 
levulinic acid attached to ] 
side chain amine of a 
Lysine residue 



Universal Solid Phase Chemical Ligation 
(Bidirectional Ligations: N- to C-Terminal Ligations First) 



0NH2 + 



c 
X 

T 



I. 



PG-Cys*AAA/»Lys ^aaatCOSR 



O-N^ 



T3 
C 

CCS 

K 

T 



3. Remove PG 



O—N 



Cy s s/xAA/* Ly s ^j\rj\r Cy s vTLrvvvvn 



4> 
X 

PG-Cys»AAArLys«AAArCOSR 

2a. Cys*AAAAAA/»X' 
if X' sCOjH or CONH2, go to 3 
ifX=COS;.goto2b 
2b. convert to COSR 
(BrCH2C02H), go to 2c 
2c. repeat 2a 

•3 
c 

X 

PG-Cy s *AAA/* Ly s *aaa/* Cy s J\r\/\/\rKr 



4. X^AAAATCOSR 

if X=AA other than Cys, 
go to 5 

if X=PG-Cys, repeat 3 and 4 



c 

CO 



5. NaOH 

► ,/\yv\/v\/»CysvA/^LyssAAA/*Cys*A/>/v^^ 



O 



Where \ Handle h ^^^ = ^^^^ 

O 




MSG handle plus 
levulinic acid attached to j 
side chain amine of a / 
Lysine residue 



Synthesis of Modified Peptide Segment hr Universal 
Solid Phase Chemical Ligation 

Starting with an appropriate resin (thioester or thioacid generating), synthesize the peptide using standard 
Boc protocols until the Lys residue of choice is reached. Couple a Boc-Lys(Fmoc)-OH, then continue the 
rest of the synthesis. 



Boc-Cys(PG)' 



1. -Boc 

2. Boc-HN^C02H 




« « ^ ^ ^ .NH-Fmoc 

3. -Boc 

w 4. Synthesisof rest of segment 



Boc-Cy S(PG) -%AAAAAAAAAA^ 




NH-Fmoc 



1. -Fmoc (1-2 eq of DBU in DMF) 

2. Fmoc-HN^^^ 



M ^ Boc-Cys(PG) 




NH-Fmoc 



B 0C-Cys(PG) - WWNAAA/*^ 



1 . -Fmoc ( 1-2 eq of DBU in DMF) 

2. Levulinic acid 





Y 

o 

1. '-Boc 

2. HF deprotection and cleavage from 
the resin 



HO Y 



where X= H if PG cleaves in HF and 
where X remains PG if PG is stable lo HF 




Synthesis of C5a by Solid Phase Chemical Ligations 
in tiie N- to C-Terminal Direction 

1 21 ^7 

TLQKKIEEIAAKyIa^SVVKKCCYI)GaCVN^^ 

WASQLRANISHKDMQI/3R 

74 



C5a 1-74 8244 




Synthesis of C-terminal peptide segment 



Boc-HN CO2H ^ H2N<^ 

S^^^^\^ NH-Fmoc 

O I 

Boc-HNyA-NH-<;gsm; 

k^^^^^s^ NH-Fmoc 
j BrAcOH 

O 

v^^^^ NH-Fmoc 
|boc-AA-OH,DIEA 



0 



H O 



I 's. NH-Fmoc 
j SPPS^ 



Boc-Cys »A/\A/>ArN 
H 



K u ^ 

3 0 T 



li 



Resin ^ 

^*^^^^s,^ NH-Fmoc 

20% piperdine 
Levulinic acid 
HF cleavage 



H O 



0 



PIC"/. 27 



Synthesis of a Random Sequence by Solid Phase 
Chemical Ligations in the C- to N-terminal Direction 

Using Fmoc Protection 

ALTKV6FYGCYGRLEEKGCADRKMZL21 

1 10 19 27 



Sequence 1-27 



3041 



Molecular Weight 



I I I I 111 111 III I II I i I I 111 111 I I I l-l. L 

0.0 31.8 



Synthesis of a Random Sequence by Solid Phase 
Chemical Ligations in the C- to N-terminal Direction 

Using ACM Protection 

ALTKYGFYGCYGRLEEKGCaURKNIIA 

1 10- 19 27 



Sequence 1-27 



3040 



jj 



Moiecuiar Weight 



I I I I I i il b a I i I V r I i t J' > * - * 4 * L f 'q'^ ^ 



Synthesis of Phospholipase A2 Group 5 by 
Solid Phase Chemical Ligations 
in the C- to N-Terminal Direction 

1 26 .59 

GLLDLKSMIEKVTGKNZ^TNYGFYGCTCGWGGRGTPKIXS™ 

NIRTQSYKYI^AVJGWTCEPGPFCHmjCakCDRJSL^^ 

88 118 



i 



Ligation 1 



PLA2G5 88-118 



FLA2G5 59-118 



.A J 



3774 Da 



7145 Da 



I ^ Ligation 2 



i 



Ligation 3 



PLA2G5 26-118 



J. 



FLA2GS 1-118 




10876 Da 



13593 Da 



Synthesis of Phospholipase A2 Group 5 by 
Solid Phase Chemical L^ations 
in the C- to N-Terminal Direction 

1 26 _ , 59 

GLII3IiKSHIEKVTGK£IALTNYGFYGCYCGNGGRGTPS^ 
NIRTQSYK!^ANGVVTCEF6FFa{VNC£»CS^ 

88 118 

88-118 



i 



A 



'^Lig^on I 



FLA2G5 59-118 



.A. 




^Iigadon2 



FLA2GS26-118 



J. 



I Ligations 



FLA2C5 M18 



3774 Dft 



7145 Da 



JL 



10876 Da 



13293 Da 



B 



0 



F 



